Using data from the National Family Health Surveys (NFHS-3), this paper analyzes the socioeconomic correlates of sexual behavior, HIV/AIDS knowledge and stigma in India. The main ndings are that, overall, the Indian population is faithful and abstains from sex with very small variations across socioeconomic classes. However, given the large size of the population, there is still room for some concern as condom use is low, knowledge about the disease is poor, and stigma is high; specially with respect to less educated, poorer, single males and women in general. Obvious policy recommendations are; therefore, to increase condom distribution and awareness, increase very heavily HIV/AIDS basic education, and promote women empowerment with respect to sexual choices.
Introduction
In the most recent AIDS epidemic update regional summary in Asia (UNAIDS (2007b)), it has been estimated that 2.5 million people in India have HIV and that adult national HIV prevalence is 0.36%. In some states, HIV prevalence is as high as 1.13%. Even though prevalence in India is much lower when compared to some sub-Saharan African countries, the absolute number of infections can be much higher. The fact that India has a population of 1.13 billion people makes HIV/AIDS in this country a point of much concern. This paper investigates the socioeconomic correlates measured by education, wealth, marital status, and place of residence; of knowledge about AIDS, sexual behavior, and AIDS related stigma in India using population based data from the last available National Family Health Surveys (NFHS-3). Since this data is representative of the entire Indian population, the results are more general and less susceptible to location and selection biases.
One of the most important aspects of this study is the ability it has to identify segments of the general population that are more susceptible to acquiring HIV. Therefore, it becomes clearer where preventive policies should be targeted.
Previous studies investigating the relationship between HIV/AIDS and sexual behavior, HIV/AIDS knowledge and stigma in India have not used representative population samples. Bharat, Aggleton, and Tyrer (2001) using data from Mumbai and Bombay conclude that HIV/AIDS denial and stigma are very high in India reaching hospitals, the place of employment, schools, and even families. Ambati, Ambati, and Rao (1997) using data from educated individuals in southern India conclude that this subgroup of the population have very good knowledge about the disease and support policies to increase AIDS awareness in the population; however, stigma was still found to be somewhat high. The current study shows that knowledge about AIDS in the population is actually very low, but increases with education and wealth. Stigma is also found to be high, but decreasing in education and wealth. Godbole and Mehendale (2005) report that the main concerns about HIV/AIDS in India are the increase in the number of infected women, stigma, and discrimination; some of their preventive policies suggestions include an increase in condom distribution, increases in AIDS education among young people and women, and improvements in women's status; this paper recommends similar policies.
Sexual behavior has not been widely investigated in India. Understanding how people behave when faced with sexual choices is key in enlightening policy makers on how to design successful preventive policies. The so called ABC model of HIV prevention, which has been widely used in the developing world, focuses on three pillars: abstinence, faithfulness, and condom use. The data suggests that the Indian population has high levels of abstinence and faithfulness, and this paper nds a positive association between these behaviors and socioeconomic status. However, condom is not widely used, even in the never married population, specially for women and young single males.
The remainder of this paper is organized as follows. Section 2 describes the data with relevant descriptive statistics. Section 3 discusses all the estimation results and section 4 concludes.
Data and Descriptive Statistics
The data in this paper is part of the third wave of the National Family Health Surveys (NFHS-3) in India. This is a population based survey with the goal to provide information about the studied population on family planning, health, nutrition, disease, and more recently HIV/AIDS. In the survey, there are dierent units of observation.
Data was collected on males, females, children, and households. Since the objective of this paper is to investigate the socioeconomic correlates of sexual behavior, and HIV knowledge and stigma at the individual level; variables were selected as to capture these eects only using males and females responses.
There are 8 dependent variables in the analysis; ve of them measure individual sexual behavior, two measure HIV/AIDS knowledge, and one variable captures HIV/AIDS stigma. Most of these variables are also used in de Walque (2006) and Corno and de Walque (2007) , which makes the results comparable with studies from other countries. Out of the ve variables measuring sexual behavior, three disclose information on abstinence, while the remainder two disclose information on condom use and delity.
It is important to notice that these sexual behavior variables encompasses the three pillars of HIV/AIDS preventive education advocated by donor countries, especially the United States (PEPFAR), and international agencies in the form of ABC campaigns.
Below is a description of these variables 1 :
Dependent Variables:
• CU: condom use -interviewees were asked if they used a condom in last sexual intercourse.
• EMS: delity -number of sexual partners excluding husband or wife within last year (married individuals only).
• ABT: abstinence -time in months of last sexual encounter (excludes virgins).
• VIR: abstinence -interviewees were asked if they have ever had sex (only never married individuals).
• FS: abstinence -age in years of rst sexual intercourse (excludes virgins).
• EHA: HIV/AIDS knowledge -interviewees were asked if they ever heard of AIDS.
• HLP: HIV/AIDS knowledge -interviewees were asked if a healthy looking person can have AIDS.
• VEG: HIV/AIDS stigma -interviewees were asked if they would buy vegetables from an AIDS infected person. Table 1 reports the weighted means and standard errors for these variables. With the exception of VEG, there are signicant dierences in the means between males and females. Some of the values reported in table 1 are alarming. While 83% of males report they have heard of AIDS, only 61% of females do so. This implies that the absolute number of people that never heard about AIDS is very large in India, with the majority being females. This could be do to the fact that males are on average more educated than females (see table 2 ).
The other variable that captures knowledge about the disease (HLP) indicates that 27% of males and 38% of females do not know that a healthy looking person can have AIDS. These two variables suggest very poor knowledge about the disease in the population. Even though stigma about AIDS seems not to vary across gender, it is very 1 For a more precise description of all variables use in this paper, see table 11 strong, as 36% of males and 37% of females report that they would not buy vegetables from an HIV infected person.
With respect to sexual behavior, not many people report using condoms in last sexual intercourse; 8.7% of males and 6.9% of females, or being unfaithful; 1.4% of males and 0.01% of females. Also, there is a large number of virgins in the never married population in India; 86.4% of males and 99.2% of females. One surprising statistic is the average age of rst sexual intercourse in males. Males report an average age of 21 years, which is not only higher compared to females (19 years), but much higher than males in Lesotho for example (Corno and de Walque (2007) ).
These numbers suggest that overall, the Indian population is abstaining from sex and being faithful 2 , which are two important steps in preventing the spread of HIV.
It seems though that this behavior is not necessarily because AIDS is perceived as a problem, given that AIDS knowledge is limited, but more because of cultural and social characteristics in that region.
The responses about condom use indicate that a very low percentage of individuals are in fact using it. Even when means are calculated for only non-married and sexually active individuals, the proportion of people that claim that a condom was used in last intercourse is still low, although much higher in males 3 . This suggests that condom distribution programs coupled with HIV/AIDS education could potentially be the successful route in combating the spread of the disease. The next step is then to investigate if there are any signicant dierences in these responses across socioeconomic spheres, which will be left for the following section. To do this, one needs to dene the list of independent variables used in the analysis. These variables measure not only socioeconomic characteristics of the population, but also age, place of residence, and religion. Below is a description of these variables.
Independent Variables:
• AGE: age groups in years -the following age groups were recorded: 15-19, 20-24, 25-29, 30-34, 35-39, 40-44, 45-49, 50-54 
.
• EDUC: level of education -this variable was divided into four categories: no 2 Even if people over report faithfulness, the numbers are still extraordinary. 3 39% for males and 6.9% for females. 4 only males. education, primary education, secondary education, and higher education; which corresponds to the following number of years of education respectively: less than one year, between one and ve years, between six and twelve years, and more than twelve years.
• WEALTH: wealth index -constructed using household assets; ve categories divided in quintiles 5 .
• MS: marital status -this variable has three categories: never married 6 , currently married, and formerly married.
• LOC: location -this variable has two categories: urban or rural.
• REL: religion -the following categories were recorded: Hindu, Muslim, Christian, Sikh, Buddhist/neo-Buddhist, Jain, Jewish, Parsi/Zoroastrian, Donyi Polo, no religion, and other.
• STATE: state -the following states and territories were recorded: Jammu and Kashmir, Himachal Pradesh, Punjab, Uttaranchal, Haryana, Delhi, Rajasthan, Uttar Pradesh, Bihar, Sikkim, Arunachal Pradesh, Nagaland, Manipur, Mizoram, Tripura, Meghalaya, Assam, West Bengal, Jharkhand, Orissa, Chhattisgarh, Madhya Pradesh, Gujarat, Maharashtra, Andhra Pradesh, Karnataka, Goa, Kerala, and Tamil Nadu.
The analysis mainly focuses on the eects of education, wealth, location, marital status, and age on sexual behavior, AIDS knowledge, and stigma. The variables religion and state are used as controls. Table 2 has descriptive statistics for most independent variables. Wealth is omitted from the table since it's distribution is uniform conditional on quintiles, that is, the proportion of each category is 0.2 by design.
It is very noticeable that the age distribution is very similar across gender; 48% of males and 54% of females report having less than 30 years of age. The fact that an estimated half of the population falls within these boundaries, and since this is the age group more susceptible to acquiring HIV, special attention should be given to this segment of the population.
5 For a precise description of this index see the supplemental documentation in NFHS-3. 6 Includes respondents with Gauna not performed Even though the proportion of individuals with no education is very large; 18.5% for males and 40.5% for females, on average, males are more educated than females.
While 55% of females report having less than a secondary education, 64% of males report having at least secondary education. Both of these indicators can potentially pose a challenge in the design of educational campaigns that teach about HIV/AIDS.
About one third of males and females live in urban areas with the remaining living in rural areas. This is consistent with other poor developing countries.
More females than males are currently married with a proportion equal to 75% for females and 64% for males. This implies a greater proportion of single males in the country. A point of concern is that combining some of the statistics presented so far, the supposition that sexually active young single males with limited knowledge about HIV/AIDS are engaging in unprotected sex can be made, which can be dangerous for the spread of the disease. The following section presents a set of results from regression analysis with the variables described above.
Results
Tables 3 to 10 display the results. The rst ve tables investigate the socioeconomic correlates of sexual behavior, while the remaining three assess HIV/AIDS knowledge and stigma. Since most AIDS prevention programs have the objective to promote abstinence, faithfulness, and condom use (ABC campaigns); each regression estimating sexual behavior has one of the three objectives as the dependent variable. Out of the remaining three regressions, two focuses on AIDS knowledge and one on stigma.
With the exception of FS, all other dependent variables are discrete and binary.
Hence, a probit regression was t in each of these cases and ordinary least squares was used in the remaining variable. The benchmark case in each regression is a 15 to 19 year old never married individual with no education, in the poorest wealth quintile, and living in a rural area.
Since all the regressors are categorical, calculating the eects of a change in one of the independent variables on the probability of the dependent variable is more complicated in the probit regressions. Just using the dierence in probabilities when one regressor changes evaluated at the mean of every other independent variable has very little meaning because the average does not represent an actual observation. Hence, average partial eects (APE) were calculated using the method found in Chamberlain (1982) , which consists of evaluating the average of all partial eects calculated for each observation 7 . The delta method can then be used to compute robust standard errors of these average partial eects. In what follows, each regression model is analyzed in detail.
3.1
Sexual Behavior
Condom Use
The use of a condom is recommended in every sexual act as a way to decrease the probability of becoming HIV infected. This is true even for married couples. Table   3 presents results from a probit model where respondents were asked if they used a condom during their last sexual intercourse. Three regressions are estimated; one for all males, one for only never married males, and one for all females. Since almost all married respondents report never having extra-marital sex, it was not possible to separate sex with spouse, from sex with someone other than spouse as de Walque (2006) and Corno and de Walque (2007) do. This is why separate regression for only never married males is estimated.
The results indicate that the likelihood of condom use is increasing in education and wealth for all males. That is, a male with higher education is 10.45% more likely to use a condom than a male with no education. Also, the richest of males is 10.15% more likely to use a condom than the poorest of males. The reported APE indicates that the wealthier and more educated a males is, the larger the likelihood of condom use in sex. Living in an urban location slightly increases the likelihood of condom use.
Currently married males are 24% less likely to use condoms for sex, which might not be such a problem since married couples appear to be very faithful in India.
When the model was t only using never married males, only the two top wealth quintiles and location presented signicant coecients. However, the APE on these coecients is much larger. The wealthiest 20% of never married males are 32.96%
7 In order to implement this calculation in Stata; see http://glue.umd.edu/ gelbach/ado/margfx.ado for the code, and http://glue.umd.edu/ gelbach/ado/margfx.pdf for a description on how to use the command. more likely to use a condom than the poorest; while the second wealthiest quintile of never married males is 21.73% more likely to use condoms when compared to the same group. This information can potentially be important in preventive campaigns since only 40% of never married males report having used condoms in last sexual intercourse, which implies a very low use of condoms for single men in India, specially in the bottom of the wealth distribution.
Socioeconomic status is not an important determinant of condom use for females.
This result diers with respect to ndings in Corno and de Walque (2007) for the country of Lesotho. There are two hypothetical explanations for these ndings. First, it is possible that the decision to use condoms pertains mostly to males in India, and second, it is possible that sexual encounters across never married individuals is uncorrelated with wealth and education of women. That is, never married males do not use socioeconomic status in their decision to have sex with females and since they are the ones making the decision about condoms, it is expected that socioeconomic status is not a good predictor in the female equation; specially when married couples report a very low incidence of condom use.
Faithfulness
Another pillar of preventive HIV/AIDS campaigns is faithfulness. If a married couple is faithful to one another throughout their marriage, the probability of either one acquiring HIV is very low; assuming the couple does not use injectable drugs. Even though the great majority of married respondents in the survey claim to be faithful, table 4 estimates the socioeconomic eects of extra marital sex. The results indicate that wealth and education have no eect in the decision to engage in extra marital sex in India. While males living in urban areas are less likely to engage in extra marital sex, females are more likely. However, the magnitude of the APE in both regressions is very insignicant; -0.4% for males, and 0.1% for females.
Younger married males are less likely to be faithful than older males. The probability of engaging in extra marital sex for males over the age of 25 is about 1.1% lower when compared to younger males. Again, the magnitude of this eect, even though signicant, is very small.
Abstinence
Abstinence is the last pillar in HIV/AIDS preventive campaigns. It is quite obvious that the least amount of sex someone has or the later it takes for someone to begin their sexual life reduces the probability of contracting HIV. Three variables are used to assess the eects of socioeconomic status on abstinence: the time since last sexual intercourse, if ever had sex, and the age at rst sex. The rst variable captures possible reductions in sexual activity, while the remaining two captures the time of sexual debut.
Time Since Last Sex Table 5 has the results relating socioeconomic status to abstinence measured by the time since last sexual intercourse. The dependent variable, therefore, equals one if the individual's last sexual intercourse occurred in more than one year, and zero otherwise. In this regression, virgins were not included. All wealth variables have negative increasing coecients indicating that the wealthier the individual, the smaller the probability that sex occurred over a year. That is, wealthier individuals abstain less. However, the APE of this wealth eect, even though higher for women, is in general small. Only the educational level for males has a signicant association with the dependent variable; following the same results as wealth, the more educated males tend to abstain less, but again, the APEs are quite small.
In general, the results indicate that older males are more likely to abstain from sex.
The APE relative to ages 15 to 19 of the age groups 40 to 44, 45 to 50, and 51 to 54 is 12.06%, 17.19%, and 26.77% respectively. Abstinence in females is non-linear with respect to age. Females in the age groups 25 to 29 through 40 to 44 abstain less relative to females between the ages of 15 to 19. The greatest average partial dierence occurs between females between the ages 35 to 39 and 45 to 49, where the likelihood dierence in abstinence is 7%. That is, the older age group is 7% more likely to abstain from sex than females between the ages of 35 and 39.
Currently married individuals are much less likely to abstain, with APE of 48.96% for males and 14.69% for females relative to never married individuals. Living in an urban location reduces the probability of abstinence in both male and female regressions, however, the APE are very small.
Virginity
Never married individuals were asked if they had had sexual intercourse yet. This variable was then used to assess the association between virginity and socioeconomic status and results are displayed in table 6. The main ndings are that wealth and education tends to delay rst sexual encounter for both males and females. Even though there is no statistical signicance in the coecients representing secondary education and the poorer wealth quintile, which indicates that there is no dierence in the likelihood of being a virgin between the poorest and most uneducated people and that particular group; all the coecients on higher education and the middle wealth quintile and above are statistically signicant and positive.
However, the APE are quite dierent in the males and females regression. While there is a 5.84% increase in the probability of being a virgin in the richest quintile for males, this probability is only 0.9% for females. These numbers follow the same pattern as we move to the richer and middle quintiles, which suggests that the results for males are more robust than the results for females. The same pattern in the partial eects occurs with higher education, while it is 4.1% for males, it is only 0.5% for females.
It is not surprising that age is negatively correlated with virginity. The results, therefore, indicate that the older the individual, the less likely it is that he or she is a virgin. Again the APE are much larger for males, which could indicate that older never married males are more sexually active than older never married females. Location has no eect on virginity of males and females, the likelihood of being a virgin is the same for individuals living in rural and urban areas.
Age at First Sex
The last variable measuring abstinence is the age of rst sexual intercourse. Table   7 has the results from ordinary least squares regression with age of sexual debut as the dependent variable for non virgins only. In the regression for males; education, wealth, marital status, age, and location are statistically signicant and positive. The results indicate that males with higher education take on average 3 more years to initiate their sexual life. Also, the wealthiest quintile waits 1.6 years more to have sex compared to the poorest quintile.
Younger individuals report a much younger age for sexual initiation. Males aged thirty and above start their sexual life an average of 5 years later than males between the ages of 15 and 19. This could potentially be happening because only males with sexual experience were included, and therefore, all males between the ages 15 and 19 must have had a sexual encounter with an average age of no more than 19.
The results for females are very similar to males with respect to education and age, however, wealth seems to play almost no role in the age females decide to have sex.
A very large dierence in eects between males and females happens with respect to marital status. While currently married females on average start sex 6 years younger than never married females, currently married males start sex 1 year older. This result suggests that females marry at a younger age than males. Another result from this model is that males and females living in urban areas abstain from sex on average 6 to 8 months more compared to males and females in rural areas.
After analyzing all the socioeconomic correlates of sexual behavior, some interesting conclusions can be made. In general, delity and abstinence are high in India and vary little across socioeconomic classes. The marginal eects reported in the majority of regressions dealing with these two issues are small, which suggests that even where statistically signicant dierences in wealth and education are found, the magnitude of these dierences are negligible. This implies that overall, the Indian population is well suited in these two respects to face a possible HIV/AIDS epidemic.
A realistic point of concern, is the fact that condom is not widely used in India and less educated and poorer males are much less likely to use them. Also, this same demographic has a higher probability of being sexually active and waiting less years before sexual debut, which puts them at a higher risk of contamination. In addition, the fact that no socioeconomic correlate, not even marital status, is associated with condom use for females suggests that female empowerment in sexual decisions might be needed in order to reduce the risk of spread in females.
HIV/AIDS Knowledge
Two variables in the analysis capture HIV/AIDS knowledge in the Indian population. and females in quintiles three and two, the APE is 9.26% and 5.75% for males and 13.54% and 7.11% for females.
One surprising result is that males with higher education, even though more likely to have heard of AIDS than males with no education, are 4.2% less likely to have heard of AIDS when compared with males with only secondary education. However, it is still reasonable to conclude that more educated individuals have a better chance to know about the existence of AIDS than do individuals with no education.
Currently married women are 1.9% less likely to know about AIDS than never married women. This same result is not true for males, where there is no statistical difference in knowledge about AIDS between never married and currently married males.
Both regressions also show that location plays some role in knowledge, that is, males and females living in urban locations are 5% and 6.45% more likely to have heard of AIDS than males and females in rural areas.
There is some evidence that the eect of age on knowledge is non linear. Males and females between the ages of 20 and 40 appear to have more knowledge about AIDS than young males and females; the opposite is the case for males and females 40 years old or older.
Can Healthy Looking Person Have AIDS
Conditioning on knowledge about the existence of AIDS, the results displayed in 
Conclusion
The overall perception that one has after this analysis is that much has to be done to improve basic information about HIV/AIDS in India. Specially for less educated and poorer individuals. For ABC campaigns to be successful, rst it is necessary that the population knows exactly what HIV/AIDS is, and it is apparent that this is not the case in India.
Also, according to the data, the Indian population is very well behaved with respect to faithfulness and absenteeism, but not so much with respect to condom use. It is the combination of poor HIV/AIDS knowledge and low condom use that makes a great segment of the Indian population vulnerable to HIV infection. This vulnerability is mostly on young, uneducated, and poor single males as well as most single women.
The obvious policy recommendation is, therefore, not to focus so much on the rst two pillars of the ABC tripod, but to mostly focus resources on condom distribution programs, HIV/AIDS education, and women empowerment. Specially on the less privileged segment of the population.
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